Class-XII Session 2022-23

Subject - Chemistry
Sample Question Paper - 20
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Time

: 3 Hoors Max. Marks : 70

Read the following instructions carefully

(a)
(b)
fc)
(d)
c)
()
()
(h)

There are 15 gquestions in this question paper with internal choice.
SECTION A consists of 18 multiple-choice questions carrying I mark each.
SECTION B consists of 7 very short answer questions carrying 2 marks each.
SECTION C consists of § short answer guestions carrying 3 marks each.
SECTION D consists of 2 case- based guestions carrying 4 marks each.
SECTION E consists of 3 long answer guestions carrying § marks each.

All guestions are compulsory.

Use of log tables and calculator are not alfowed.

SECTION-A

The following guestions are multiple-choice guestions with one correct answer. Each question carries | mark. There iz no

internal choice in this section.

L

10,

An ether is more volatile than an alcohol having the same molecular formula. This is due to

{a) dipolar character of ethers {b) alcohols having resonance structures
{c)} inter-molecular hydrogen bonding in ethers {d} inter-molecular hydrogen bonding in alcohols
When two halogen atoms are attached to same carbon atom then it 1s
(2) wic-dihalide (b} gem-dihahde ic) a,whalde (d) o,f-halde
The transition element which shows the highest oxidation state is:
{8} Iron b} Venadium ic) Manganese {d) Chromum
Which option 15 valid for zero order reaction?

3 4 i 2
2} fiy2 =34 B} fz= 3 e (c) iz =2y () fa=(ta)

Based on the cell notation for a spontancous reaction, at the anode
Ag(s)|AgCl{s) | Cl (aq) || Br~(aq) | Bry {1} | C(s)

(2) AgClgets reduced (b) Ag gets omdized {c) Br gets omidized {d) Br, gets reduced
3A — 3B, rate of reaction d[dE] 15 equal to
1§

IdlA 2dA 1dA A
@ 344 R oL L @ 234

2 di 3 di 3 it de
Secondary amines could be prepared by:
() Reduction of mitmiles (b} Hoffmann bromamide reaction
(¢} Eeduction of amides (d) Eeduction ofisomitriles
Which ofthe following does not have optical 1somer?
(a) [Co(NH,),CL] (b) [Colen),JCl, {c) [Colen),CL]Cl (d) [Co{en)}(NH,),CL]Cl
Isopropy alechol i1s obtained by reacting which of the following alkenes with concentrated H, 50, followed by boiling with H, O
{a) Ethylene (b} Propylene ic) 2-Methylpropene {d) Isoprene
End product {A) of the following sequence of reactions is :

F , Emcess CHyBr =
Nﬂl 3I:|'.-"|EHE‘I : : A

NO,



11.

1.

13.

14.

Carbonyl compounds underge nucleophilic addition because of

(2) clectronegativity difference of carbon and oxygen atoms.

(b} electromenic effect.

{c) more stable anion with negative charge on oxygen atom and less stable carbonium ion.
(d) none of the above.

The rate constant for a first order reaction whose half life 15 480 sec, 15:

{(a) 1.44 x 10~ sec! (b) 1.44 sec™ (e} 0.72 x 10 sec! (d) 2.88 x 10~% sec™!
Chloro compound of vanadium has only spin magnetic moment of 1.73 BM. This vanadium chloride has the formula:
(=) VO (b) VO, (c) VO d) vQ,

A compound that gives a positive iodoform test is

(a) 1-pentanol (b} 2-pentanone (c) 3-pentanons {d) pentanal

In the following questions {15-18) a statement of assertion followed by a statement of reason is given. Choose the correct
answer out of the following choices.

(a)
(b)
(c)
(d)
15.

16.

17.

18.

Both assertion and reason are correct statements, and reason is the correct explanation of the assertion.
Both assertion and reason are correct statements, but reason 15 not the correct explanation of the assertion.
Assertion is correct, but reason is wrong statement.

Assertion 15 wrong, but reason is correct statement.

Assertion: fer-butyl methyl ether is not prepared by the reaction of fer-butyl bromide with sodium methoxide.
Reason: Sodium methoxide 1s a strong nucleophile.

Assertion : Alpha (@)-amino acids exist as internal salt in solution as they have amino and carboxylic acid groups near vicinity.
Reason : H 1on given by carboxylic group (—-COOH) 15 captured by amino group (-NH,) having lone pair of electrons.

Assertion: Cuprous ion (Cu®) is colourless whereas cupric ion (Cu®) is blue in the aquecus solution.
Reason: Cuprous ion (Cu*) has unpaired electrons while cupric ion {Cu™*) does not.

Assertion: Reduction of m-dmitrobenzene with ammonium sulphide gives m-nitroaniline.
Reason: m-Nitroaniline formed gets precipitated and hence further reduction is prevented.

SECTIONM-B

This section contains 7 guestions with internal choice in two questions. The following questions are very short answer type and
carry 2 marks each.

19.

20

21.

21,

3.

24.

25,

The reaction, 30,Cl, —— 50, + CL,, 15 a first order gas reaction with k=2.1 x 1072 sec~! at 320 °C. What percentage of
50.Cl, 1s decomposed on heating this gas for 90 minutes? (Antilog 05158 =1.126)

MName the chemical components which constitute nucleotides. Write any two functions of nucleotides in a cell.

OR
Define the following terms:
(1) Glycosidic linkage (11} Invert sugar
Complete the following reactions {giving major products ):
B o, AlKOH o Alc. KOH HBr
() CH,CH,COOAg 9 y ] (b} CHCHBrCH, e e

A coordination compound having formula CoCl, 4NH, does not liberate ammonia but precipitates chlonde ion as AgClL Give
IUPAC name of the complex and write its structural formula.
OR

Why only transition metals are known to form m complexes?

Give reason :

(8) Rusting of iron pipe can be prevented by joining it with a piece of magnesium.

(b) Conductivity of an electrolyte solution decreases with the decrease in concentration.

The following values for the first order rate constant were obtained in a reaction
TI =108 K, I:l =3.5x |-, 'I"2 =308 K, .i:j= {40 = 1095 What isﬁlnfr:.nctinn'?‘

Show how will you prepare
(2) I-phenylethanol from a suitable alkene.
(b} cyclohexylmethanol using an alkyl halide by an 5, 2 reaction.



SECTION-C

This section contains § questions with internal choice in two guestions. The following guestions are short answer type and
carry 3 marks each.

26.

27.

28.

29,

ig) Giveachemical test to distinguish | -propanol and 2-propanol.
(b) Why 15 CHC, not used as an anacsthetic agent these days?
{c) Which ofthe stronger acid between a-Chloro propanocic acid and f-Chloro propanoic acid

Co50,CL5NH, eoasts in two isomeric forms *A’and *B'. Isomer *A' reacts with AgNO, to give white precipitate, but does not
react with BaCl,. Isomer “B’ gives white precipitate with BaCl, but does not react with AgNOy. Answer the following questions.
(g) Identify “A’ and ‘B" and write their structural formulas.

(b) MName the type of isomerism involved.

(g} Give the IUPAC name of *A" and *B".

In a cold climate, water gets frozen causing damage to the radiator of a car. Ethylene glycol is used as an antifreezing agent.
Calculate the amount of ethylene glycol to be added to 4 kg of water to prevent it from freezing at —6°C.
{R}ﬁar water= 1.85 K. mole' kg)

Write the missing product (s) in any 3 of the following reactions.

(a) CHMNCI+KI — (b) CgiHgNH, 2010 ,
(6) CgHNH, CHCOR0 . () CyHNH, —2,

() 'What is the decreasing order of reactivity of the following in 5,2 reaction?
|-Bromo-2-methylbutane, 1-Bromo-2, 2-dimethylpropane, | -Bromopentane.
(b} Armrangethe compounds CH,F, CH, L CH,Br, CH,C] in order of increasing reactivity in bimolecular nucleophilic substitution
{5,,2) reactions.
OR
Explam why:
{a) Al chloride is hydrolysed more readily than n-propyl chlonde?

(b) Viny chlonde is hydrolysed more slowly than ethyl chloride?
{c} Chloroform (CHCI,) 15 a compound of chlonne but it does not give white precipitate with AgNO,?

SECTION-D

The following guestions are case-based questions. Each gquestion has an infernal choice and carries 4 {1+ +2) marks each.
Read the passage carefully and answer the guestions that follow:

Jl.

31

Mild oxidizing agents, e.g. bromine water, Tollen's reagent, Fehling's solution etc., omidize aldoses into aldonic acids. Both
glucose and fructose can be oxidized by Tollen®s reagent and Fehling's solution despite the presence of a keto group in fructose.
Strong oxidizing agents like cone. HNO, oxidize glhscose to a diabasic acid. Fructose under similar conditions is also oxidized. All
carbohydrates are quantitatively oxidized by lead tetraacetate or periodic acid. This reaction is used to elucidate the structure of
carbohydrates. Both glucose and fructose can be reduced by red PYHI, LiAlH,, Clemmensen and Wolff-Kishner reduction.
Answer the following questions :
{a) What 1s number of moles of lead tetraacetate required to coudize 100 mL of 0.1 M fructose solution?
(t) What are the products of oxidation of fructose with cone. HNO,?
{c}) What is the basicity of acid produced by oxidation of glucese with conc. HNO,?
OR
Mame two reagents used for reduction of both glucose and fructose.

Vapour pressure of a liquid 1s the function of temperature. On increasing
temperature, greater number of liguid molecules sequire kinetic energy sufficient

to overcome the molecular attractions and pass nto the vapour state. Hence
VEPOUT Pressure Increases, with increase in temperature, toa limiting value equal

to the external pressure, usually | atmosphere n an open vessel. The corresponding a2
temperature also attains a hmiting value so long external pressure is fixed. However =
the vapour pressure of a liquid is altered on adding a foreign substance soluble in

the former, it may be raised or lowered.

Vapour pressure-temperature plots for pure water, 0.5 m glucose and 0.5 m methanol

are depicted in the figure as shown.

| atm | n Ml




Answer the following guestions :
(a) What will be the change in vapour pressure of a liquid by adding non-volatile solute?
(b) Which plot represents methanol and why?
{c) Boiling point of methanol is less than water. why?
OR

What 15 the elevation of boiling point of glucose solution in terms of T,, T, and T,?

SECTION-E

The following gquestions are long answer type and carry § marks each. Two guestions have an internal choice.

33.

3.

35,

ja} Consider acell composed ofthe following two half-cells:
(i) Mgis)Mg™ (ag), and (i) Agls)|Ag(aq).
The emfofthe cell is 2-96 V when [Mg*]=0-130M and [Ag*]= 1.0 10-* M. Calculate the standard emf of the cell.
(R=831 JE-! mol-, F = %500 C mol-')
(b) Can we use a copper vessel to store | M AgNO, solution? El:ul"'m =+10-34¥, E-‘s"-"‘@. =080
OR
{a) Explain why electrolysis of aqueous solution of NaCl gives H, at cathode and Cl, at anode. Write overall reaction.

E?h.‘.mu == EJTIv, El"l:u‘“z =-ﬂ"33‘i'., E,|-:"|j|l.|:"|- — +].3_6'i'|'1 EE:,T.-HIE - +[‘23V

(b} What happens when I, and F, are added to a solution contaiming 1M cach of I and F~ ions.
Given: Reduction potentials of 1, and F; are (-54 volt and 2-87 volts respectively.

How wall you convert

(a) Ethanal tolactic acid (b} Ethanol tobutan-2-one
{c) Acctone to rertf-butyl alcohol (d) Propene to propanone
(c) Benzaldehyde to benzophenone.
OR
(a) Complete the following reactions : '_T'Hj'
i) GHCHO+4NH; =2, (#) 2CH,; —C—CHO+NaOH—

CH,

{b) Givereasons for the following :

(1) Dialkyl cadmium is used to prepare ketones from acid chlorides and not from Gngnard reagents.

(n) Hydrazones of aldehydes and ketones are not prepared in strongly acidic medium.
@) (i) Which of the following oxides in basic: V,0, or CrO,?

(o) What 15 most stable condation state of Ti (£ = 22) 1s aqueous solution?

(m) Why is copper sulphate pentahydrate coloured?
(b) Explain why

i E for Mo IMn couple is more positive than that for FeltiFelt

[Atomic numbers of Mn =25, Fe= 26]
) Ce**can be casily oxidised to Ce**. [Atomic number of Ce = 58]



SOLUTIONS

| 3

7.

9.

SAMPLE PAPER-1

(d) Dwue to nter-molecular hydrogen bonding in alcchols
boiling point of alcohols is much higher than ether.

() CH,C1 CHCL,
J:HICL CH,
{vic-dibalide) igemadibalide)

(c) Amongthe green clements, manganese has the highest
oxidation state of + 7 i KMnO,. Chromium, vanadiom and
iron has the highest oxidation state of +6 (K,Cr,0,), +5
(V,0.) and +3 (Fe,0, ) respectively. (1 mark}
{c} For zeroorder,

A=A ki

flfl—i

k -
™

bz _2

tya L
(b) Ag gets oxidized at anode and Br~ gets reduced at
cathode.

b) 3a— 2B
Rate of appearance of B is equal to rate of disappearance

of A
14B)__1dA] _ dB]__2dA]
2dt 3t dt 3 an tmel)
@ R-N=c 8, pNH-CH,

Alkyl isocyanide Secondary amine
(€) Cl : Cl

en Co en!en /'C'u en

cl ' CI

In complex (c), the mirror image is superimposable. So,
they are not different compounds.

{b) Since the compound is formed by hydration of an
alkene, to get the structure of alkene remove a molecule of
water from the alcohol.

CHJ(EHEHJi;CHF CHCH,

OH

Izaprapyl alcohal Propylene

10

12

13,

17.

NH, N(CH),
(k) @ H‘HHCI @ T CHyBe
(c)
0.693 0.693 o
kg——m—=1 44x10
@ iz | 480 :

(b ;|.L=-.,||n{n+2]
l.?3=1||ﬂ[ﬂ+1] =n=]

Mo. of unpaired electrons= |, hence its configuration will
be, V{23)=[Ar] 18457
V¥ =[Ar]3d'4s"
. Itschloride has the formula VC1,.
0

|
(b) Compounds having —E — CH, group show positive
iodoform.

Hence, CH, - CH, -CH, -C

grves this test. ,—!,
(b) ter-butyl bromide and sodium methoxide reacts to
form 2-methylpropene and ethanol (elimination reaction).

CH; CH;

—CH,

{pentanone-2)

I I
CHy —C —Br 4 CH;ONa —CH; —C = CH;

CH,
{a) o-aminoacids have a basic-NH, group and an acidic—
COOH group. In neutral solution they exists as an internal
salt which 1s also called as zwatter jon. This zwitter 1on 1s
formed due to the reason that proton of -COOH group is
captured by —-NH, group having lone pair of electrons.
¥

Hzn_ql'l-l_cmu —— H,N-CH-C00

zwilter ion

{dapolar oo}
(e} Cu” {cuprous ion) does not have any unpaired
electron while cupric ion (Cu®") has one unpaired electron
m 3d'shell.
Cut=34" 45% Cu® =349 45"
Cu* 15 colourless because it does not have any unpaired
electron but Cu** ion is blue in agueous solution due to
the formation of complex with water molecules.



18.

19.

20.

21.

(e} Thecomect reason is : The overall electron deficiency
in m-nitroaniline is much less (due to -R effect of MO,
group and +R cffect of NH, group) than in
m-dinitrobenzene (-R effect of the two NO, groups) and
hence does not accept additional electrons from a weak
reducing agent such as (NH,),5 and thus further reduction
15 prevented.

k=22= 107 sec”!, t =00 min =90 = 60 = 5400 sec.

2303 a

k= . (i —x) {42 mark)
2303 a
22 % 1i-= o0 0B )
on 2.2 % 107% x 5400
= =0-05158 L2 mark
Iug(a —1] 5303 { )

Taking antilog of both the sides, we get

= 1-126

a-=x
a=[-126a-1-126x

I=% B= ﬂ'l]lgﬂ.
126

fa=100thenx=01119= 100=11-1%

Hence, the percentage decomposition of SOLCL = 11-19 %
{1 mark)

Chemical components of nucleotides are

(2) anitrogenous base (purine or pyrimidine)

(b) a pentose sugar (ribose or 2-deoxymibose)

{c) aphosphonc acid group.

Functions of nucleotides:

{a) Mucleotides are precursors of nucleic acids in the cell.

{(b) They are source of chemical energy, viz. ATP (ade-

nosine triphosphate) and ADP (adenosine
diphosphate). (1 mark)

(1 mark)

OR
() Glycosidic linkage: A linkage between two
monasaccharide umits through O-atom 1s called glycosidic
linkage. It is formed when two monosacchande units are
joined together through an ethereal or oxide linkage by
loss of a H,O molecule. { 1 mark)
(n) Imvertsogar: An equimolar mixture of glucose and

fructose is called invert sugar. (| mark)
(a)

C CO0, B 4 CH,CH,Ar— ™ v CH,=CH
H,CH, Ag—— LHLH, Br—— LH, =011,
|-Bromoethane Ethene {1 mark)

{'h.':| CHJ—CH—CHl Alc KOH
|
Br
2-Bromopropane Propans
CH, -CH=CH, #CHJ —CH,-CH,-Br
|-Bromopropane {1 mark)

21,

3.

14,

25.

26.

Coordination number of cobalt 1s 6. NH, and Cl1 both are
monodenate ligand. From the given information, it 1s clear
that cobalt 15 in + 3 oxidation state and forms coordination
sphere with four NH, and two CI~ and third CI~ forms

ionisation sphere, i e, formula of complex is [Co(NH,),C1,]

1 (| mark)
Its IUPAC name is tetrammine dichlorido cobalt (111)
chlorde. (| mark)

OR

Transition metals‘ions have empty d-orbitals inte which
the electron pairs can be accomodated which are donated
byligands containing n-clectrons, . g, CH,=CH,,C H,,
C.H,. etc. The presence of empty d-orbitals in the
transition metal enables them to form m-complexes.

{2 marks)
(a) This occurs due to the cathodic protection in which
magnesium metal is oxidised (or corroded) in preference to
iron since 1ts reduction potential is lower. It acts as anode
and protects iron from getting rusted.
Mg (ag)+ 2 = Mg sk E'=-23TV
Fe'“(ag)+ 2 = Fe(s); E =— 044V {1 mark}
(b) With decrease in the concentration or upon dilution,
the number of 1ons present per unit volume of the solution
also decrease. As a result, the conductivity of the soluton

decreases. (1 mark)
]GEEE E" Tz_ Ti

k 2303R TT,

203 R = 5 T'2 fl
E,= T-T log i (%2 mark)
_2=303x3-3]4:~:293x 308 o 14%107 G
o 308 - 298 T
=175740:12 log4 = 17574012 = 0-6020
= 105795 1= 105795 kJ. (| mark)

(a) Addition of H,O to ethenylbenzene (styrene) is

presence of dil. H 50,

CH-CH, )

| = dil, HS01, fIH—l'H:
= : O

| -Fheriylethamal

[sIyrench

+H—0OH

(b} Hydrolysis of cyclohexylmethyl br 'd:b“

rolysis of cyclohexylmet omide by aqueous

MNaOH gives cyclohexylmethanol.
CH.Br

1 =
), S,
NaOl |l o O/

Ly lubexy]
methanol

CHLOH
- MoHr

e Do wodimrri bl

| ok

(1 mark)

(a) Lucas regent {(anhyd. ZnCl, + HCl) 1s added to both
and shaken. 2-propanol produces cloudiness in about 3-5
minutes at room temperature while |-propanol does not
give cloudiness even after & long time at room temperature.
{1 marks)



e

28.

29.

0.

{b) Itis because of the poisonous substance (phosgenc)
which is formed due to its reaction with air in presence of
light. { | mark)
1
{c) CHy CH+C+0—+%H * EHJ-i—CHI-t— C-+0-+H
l Cl
a=Chloropropanoic acid R=Chloropropanaic acid
Electron withdrawing effect (- | effect) decrease with
mcrease in distance of electron withdrawing group from

carboxyl group. (| mark)
(=) .ﬂL [Co(NH,),S0,]C1 (1 mark)

[Cd_NI-Is}sC]]ED (1 mark)
(b) lonisation isomerism (%2 mark)

{c} IUPAC name of A is Pentaamminesulphatocobalt
(111} chlonde, IUPAC name of B 15 Pentaammine
chlorocobalt (I11) sulphate. (% mark)

K,=1.385 K:ml"kg_, ﬂ]l'_'l.-=|5|:.'_,m=l52,
Hg=4 kg=4x 1[!134 w=wt. of solute
L= K '
Mow we know that .'!n.'l"'=—;':'Iﬂ
! H =m
100 =1 85 = w

4x10° x62
On usu.al{'.alcul.ntlms, w=E0432g

O A

Q) e

E-mun: dizzonium

b=

(3 marks)

NH (1 mark})
2 (1 mark)
@
Aqulmi 1A Ill'iI'ilI:IIIXIrII]II.'..
(e} NH, NHCOCH,
(CH,CORO — @
S nilEne A egtanilicke {I
NH. NHICT (1 mark)
@ HCL
Aniling Anilinium chlorics

(a) All are primary alkyl halides and their structural
formulas are:

= %
CoHs—C—CHyBr  CHy—C—CHaBr

H Hi
{Iy (1%

|
C,Hy—C —Br
]

{1y
The order of reactivity is - (1IT) > (I) > (II) (%2 mark)
The 5,2 reactions are sensitive to steric hindrance. Greater
the steric hindrance to the attacking nucleophile, lesser
will be the reactivity. (| mark)
(b) CHF-<CH,Cl<CH,Br<CH,I (%2 mark)
In the nucleophilic substitution reactions, the nucleophile
is to displace the halide ion (X7). Greater the bond
dissociation enthalpy of the C—X bond, lesser will be the
reactivity. The order of bond dissociation enthalpy of
different C—X bond 1s
C—F>C—Cl=>C—Br>C—1
The order of reactivity towards 5,2 reactions 15 the
TEVETSE. {1 mark)
OR

(a) Al chloride readily undergoes ionization to produce
resonance stabilized allyl carbocation. Since carbocations
are reactive species, therefore, allyl cation readily combines
with OH~ ions to form allyl alcohol. Corresponding
formation of n-propy] carbocation is not casy because of
its less stability. 50, n-propyl chloride does not hydrolyse

casily.

CH, = CH—CH, — (1 —2um_, ¢y !rT-I\lE‘Hm—{'I‘
Allyl chilcride
CH, = CH—CH,0H «——— CH, — CH = CH,
Alld zlcohal . Alll carbocation
{1 mark)

(b) Vinyl chlonde may be represented as a resonance
hybrid of the following two structures:

cf[} cH ¥ bt o3 FH, —CH=FF
As a result of resonance, the carbon-chlonne bond acquires
some double bond character. In contrast, in ethyl chlonde
the carbon-chlorine bond is & pure single bond. Thus,
vinyl chloride undergoes hydrolysis more slowly than ethyl
chloride. { | mark)
{c) This s because in CHCL, all the three chlonne atoms
are bonded to carbon atom by covalent bonds and thereis
no free chloride 1ons. AgNO, gives white precapitate when
free chloride 1ons are present in solution. (| mark)
{a) 0.05 [1 molecule will require 5 molecules of HIO,.
Hence 107 moles will require 5 * 10~ moles of IO, ]
(1 mark)
(b) Tartaric and glycolic acid. (| mark)
(e} Glucose on oxidation with conc. HNO, produces
dibasic acid, So, basicity will be two. (2 mark)

OR

Red P/ HI and LiAlH, can be used for reduction of
both glucose and fructose. {2 mark)



3l. (a) Byadding nonvolatile solute vapour pressure of the

OR

solution derease. {1 mark) {a) An aqueous solution of NaCl contains Na*, Cl, H®
(b) Plot ] because methanol is a volatile compound. and OH- ions (produced by the dissociation of H,0).
) _ {1 mark}) When this solution is electrolysed, the cations (Na™ and
(e} Because methanol 1s more volatile than water. H™) migrate towards the cathode whereas anions (Cl™ and
{2 marks) OH-) migrate towards the anode.
i Since the reduction potential of Na is less than that of H_,
Ti__T: o (2 m]’ H, 15 reduced in preference to Ma at cathode.
3. () Mgis more clectropositive than Ag, sothecell is Mg 0 (1) + 2 + H, (g) + 20H
14
%ﬁ nlthﬂﬂ;iﬁu s i g At enode, the following reactions take place:
Mg+ 24g* — Mg+ 2Ag (% mark) 2CHag)— Clyfg)+2e; E'=1- 36V
S s (% mark) HOM—— Og)+4H (ag)+ 4 E'=1.23V
The Nernst tion for thiscell i The reaction at the anode with lower value of E° is preferred
B s and water should get oxidised in preference to Clag). But
. 2303RT Mg Clh{aq) is oxidised in preference to H,O because of over
Eon= Ecn - nF & [Ag* (¥ mark) potential of cxygen. {2 marks)
The overall reaction may be written as,
. 24303 x§-31=29% 0:130 1
296= B =7 2088500 (1x10—)r k) NaCl (aq) + H,0 (1) — Na* (aq) + OH- (ag) + 5 H; (g)
1
a 2303 xE-3 =208 0130 +=0 _ | mark
B =296+ 0050 ixage) (Yemerk) e L
=206+ 00295 = T 1 14= 296+ 0:21 (b) Reduction potential, E.[ = i5 lower than that of
3
E =317V (¥ammark) Er, ¢+ lodide ion (1) will be cxidised and F, will be reduced
(b} Mo, we cannot use a copper vessel to store AgNO, 2 : . : .
sclisticn This i becaar i vedectin poteutial of AgY/ to F-, i.e., the following reaction will take place:
Ag electrode is higher than that of Cu®™/Cu electrode, ie., E, 4+ 21" ——32F-+ L, {2 marks)
copper is more reactive than silver.
2Ag*ag)+ Cufs) — 2Ag(s)+ Cu {2q). (2 marks)
34. () Ethanal tolsctc scid:
CH,CH = 0—¥™ , cH,CHOH)CN —22H” |, oy cH(OH)COOH (k)
Ethamal Etbemal cyanchydrin Lactic acid
(b} Ethanol to butan-2-one :
CHyCH,0H ——220, CH,CHO—2080 5 CH,CH(OMgB)C; Hs
Ethancl B Ethanal Addition compound
lﬂlu
Omidation
cnicﬁfﬂiiﬂj qH—ﬂjCHﬁfH}C;Hs {1 mark)
OH
Butan -2 -al
{c) Acetone to ters-butyl alcohol -
H,C —{OMgBr H,C
CHsMaBr i 8 HaD 3
CH,COCH; ———
3 3 [ch.ﬂ""c ] ::r-..____‘_le {1 mark)
Aceione Additicn |:|:-r|:|:|uu:nd. l'ﬂi' Bustyl alcohol
(d) Propene to propanone :
CH;CH = CH, _H:0MH" ey CH-CH, K:Co0vH” ey - CH,
i '|3H I (1 mark)

Propan—2—ol

Propanone
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(¢} Benzaldehyde to benzophenone :

CoHsCHO —220% 5 € H,COOH —=2 4 (€ HyCO0),Ca — 5 CgHCOCHs
Benzaldehyde Bermaic acsd x Cal benzoate Benzophencoe
{1 mark)
OR
(@) i GHCHO44NH; —(CH; ) Ny +6H,0
3 b 4 2
Formaldehyd= Lrotropane
CH; CH;
I | |
(@) 2CH;— C — CHO+ NaOH %ﬂ:[—l;— C — COONa + CHy— C — CH,0H (1 mark)
I reaciion |
CHj CH,
2,2 Diimethyipropanzl Sod 2, 7-Dimethylpropancate 2, 2— Dimethylpropan—I—al

{(b) (1) Grngnard reagents form ketones with acid
chlondes but the reaction does not stop at this stage.
K ctones further take part in the reactions with Grignard
reagents to give tertiary alcohols. Therefore, dialkyl
cadmium iz used which reacts with only acid chlondes
and not with ketones. (1% mark)
(i) Hydrazones are formed by reacting carbonyl

compounds with hydrazine (NH, —NH, ) which acts as a
nucleophile. In the strongly acidic medium, hydrazine gets
protonated and, therefore, it 15 not in a position to act as
nuclecophile. As a result, hydrazones of aldchydes and

ketones are not prepared n y acidicmedivm. ( 1 ¥ mark)
{g) (1) Nonme. Both V.0, and CrO, are acidic oxides.
{1 mark)

{n) Ti(Z=22)has electronic configuration [A.r]m gt
45 It shows + 4 as most stable oxidation state in which it
{Ti*") has configuration of argon. (1 mark)

-['m] In copper mlphut:pmts]:lydmtc CuS0,-5H,0, Cu™
1on has unpaired electron in 34-orbital. Dur. to 1']:| is, Cu?*
on can have d — 4 transiton when exposed to wslb]t
radiation. {Irmexk)
(b) (i Mn® ismorestable 45" 347 |, because ofhalf-
filled d-orbitals than Mn'* (45" 3d4%| while

Fe'* {4:'} 3::’5} 15 more stable than F¢2+{4:ﬂ :HE'}

again because of half filled d-orbitals. Therefore, Mn®*
can be easily reduced to Mn** whereas Fe** is not easily
reduced to Fe™*, rather Fe** is more easily oxidised to
Falt { | mark)
(1) Ce* is more stable than Ce* because of stable
electronic configuration and higher hydration energy of
Ce* hence Ce™is casily oxidised to Ce™. (| mark)
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